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lation betwe,m lipopmtaln(a) (Lp(a)) concentrations and the development of 
restenosis post PTCA, the relationship between Lp(a) and restenosis remains 
controversial. 
Method: To evaluate the predictive value of I-p(a) for restenosis we mea- 
sured Lp(a) concentrations of patients undergoing PTCA and enrolled in 
prospective restenosis trials at the Montreal Heart Institute. Between March 
1991 and September 1992, 134 patients (107 men) had full lipid profiles 
including Lp(e) level measurements. The mean age of our study popcletior, 
was 54.6 4- 8.7, 28% had a previous MI, 25% were smokers, 16% were dia- 
betic and 66% had hyperohott:sterolemia. All patients had follow up coronary 
angiography at 6 months. Sevedty of the lesions after PTCA and at follow-up 
was assessed by quantitative coronary angingraphy. Restenosis was de- 
fined as reocclusion of > 50% of a previous PTCA site. Lp(a) concentrations 
were measured by monoclc~al/polyclonal s ndwich enzyme immunoassay 
performed on fresh serum samples. 
Results: Restsnosis occurred in 47 patients (35%). Mean Lp(a) values for 
the restenosis group was 0.53 -i- 0.56 g/L For the no restenosis group (N = 
86) mean Lp(a) values was 0.57 -4- 0.68 g/I. Univadate and logistic regression 
analysis howed no correlation with any lipids including Lp(a). 
Conclusion: Our data does not support he theory of a correlation between 
serum I.p(a) concentrations and the incidence of restenosis. A prospective 
angiographic trial comp~dng patients with high Lp(a) with that of low levels 
is still required. 
[ 1012-1021 Dual Determination of Anglotensin-Converting 
Enzyme and Angistensln-II "l~pe 1 Receptor 
Genotypes as Predictor of Restenosis After 
Coronary Angioplasty 
Martial Hamon, Carole Amant, Chdstophe Bauters, Florence Richard, 
Nicole Helbecque, Frangois Passard, Eugene Mc Faddan, 
Jean-Marc Lablanche, Michel Bertrand, Philippe AmouyeL CHRU de Lille 
and Institut Pasteur de Lille 
Recebltly, the Insartion/Detetion (I/D) polymorphism of the angiotonsincon- 
vetting enzyme (ACE) gene andtheA/C 11ss polymorphism of the angiotensin- 
II type 1 receptor (AGTr R) gene have been demonstrated to have a.synergis- 
tic effect on the occurence of myocardial infarction. We studied the possible 
influence of these two genetic dsk factors on the occurrence of restenosis in 
271 consecutive patients, who underwent successful single lesion coronary 
angioplssty with systematic angiographic follow-up. The ganotype distribu- 
tions in the whole sample were 34%, 50% and 16% for DD, ID and It, 
respectively, and 11%, 38% and 51% for CC, AC and AA respectively. These 
genotype frequencies were compatible with the Hardy-Weinberg hypothesis. 
The results of quantitative coronary angiography did not show any signiff- 
c~'~t differences in reference diameter and minimal lumen diameter (MLD) of 
stenosis before aogioplasty. Immediately after PTCA, the MLD and the acute 
gain ware similar among groups of genotypes. At follow-up anglography, the 
MLD, the late loss and the net gain were not different according to genotypas. 
Finally, 4 combinations of genotypes ware defined as a dominant effect of the 
ACE D allele and a codominant effect of the AGTr R C allele. No synergistic 
effect ceutd be detected on the occurrence of restenosis. In Conclusion, 
this quantitative study did not reveal any effect of either palymorphism on 
restenosls alone or in o)mbination. 
L~101 2-1 03 1 Circulating Serum Levels of bFGF, VEGF, and 
TGF-bl In Patients Undergoing PTCA 
Man-Hoa tam, Martin Bouchard, R~mi Marfal, Angelica Flesar, 
Guy Leclero. Notre-Dame Hospital, Montr6al, Qu~.bec, Canada 
Growth factor release from damaged cells following injury could be a key 
Initiator of vascular smooth muscle coils proliferation which could eventually 
lead to restsnosis. The purpose of this study was to assess and compare the 
circulating serum levels of basic Rbroblast Growth Factor (bFGF), Vascular 
Endothelial Growth Factor (VEGF), and Transforming Growth Factor-beta 
(TGF-,81) in 25 patients undergoing parcutaneous transluminal coronary an- 
gioplasty (PTCA). Blood samples were prospectively collected immediately 
pie, post, 24, and 48 hours post procedure and growth factor levels were 
assessed immunologically using monoclosal antibodies by ELISA testing. 
A significant increase of bFGF level was observed immediately post-PTCA 
as compared to the level measured pre-pmcedure (15.1 ± f,9 pg/ml vs 9.7 
:E 1.7 pg/ml, P = 0.039). At 24 h and 48 h post-PTCA the level of bFGF 
fell respectively to 3,3 4- 0.5 pg/ml and 2.9 4- 0,5 pg/ml, which represent 
a significant decrease as compared to the level reached immediately post 
angioplasty (P = 0.0001 at beth times). VEGF levels showed significant de- 
crease immediately following the angioplesty (172 ± 31.7 pg/mt (pre) vs 34.9 
2.8 pg/ml (post) P = 0.0001). However, at 24 h post-PTCA, the levels of 
VEGF reached 277 4- 70.9 Wml (P = 0.0013 as compared to post) and 
remained elevated at that level at 48 h (254 ~ 46.3 pg/ml). We observed no 
slgnifl~nt vadatlons in the levels of TGF-/H measured at the different times. 
Conclusions: Cimulating serum levels of both bFGF and VEGF are signifi- 
santiy modified post-PTCA in human, with a rapid but short-lived increase 
with bFGF and a late and sustained increase with VEGR 
[ 10i  2-104 1 Serum Levels o~ C-Reactive Protein Predict 
Acute Complications and Restenosis Alter 
PTCA in Unstable Angina 
Antonino Buffon, Giovanna Uuzzo, Luigi M. Biasucci, Gaetano Quaranta, 
Giuseppina Caiigiud, Francesco Summada, Ritz L. Gdllo, Antonio 
G. Rabuzzi, Filippa Crea, Attilio Mased. Cardiology, Catholic Universi~, 
Rome, Italy 
It is well recognized that in patients (pts) with unstable angina (UP,) coronary 
angioplasty (PTCA) is hampered by an higher rate of acute complications 
and restenosis. The activation of the inflammatory system observed in UA 
may increase the dsk of complications following PTCA, because of the vaso- 
constdctive and pmcoagulant effects of cytokines. To test this hypothesis, we 
measured serum levels of C-reactive protein (a pmtotypic marker of inflam- 
maton, produced by the hepatic ells mainly after intedeukin-6 stimulation) 
in 36 pts with UA, pdor to single-vessel PTCA. Results: Elevated serum 
levels of CRP (> 3 rag/I) were found in 28/36 (78%) pts: median 15.6 mg/1, 
range 3.2-200 mg/I. Ten of the 28 UA pts (36°/=) with high levels of CRP 
had acute complications: 9 pts had o".'.'.'.'.'.'.'.'~J u sic n dudng the procedure (requidng 
stent application in 2 10ts, immediate coronary bypass surgery in 3 pts and 
thmmbelysis in 4 pts); 1 10t developed an acute myocardial infarction within 
24 hours. Furthermore, 12 of the 18 lOtS (67%) with elevated serum levels of 
CRP and no acute complications had recurrence of class IlIB (Braunwaid) 
UA, with angiographic evidence of restenosis, within 6 months. Conversely, 
none of the 8 pts with a normal value of CRP had acute complications 
and only 2 (25%) had restenosis within 6 months, with a stable pattern of 
symptoms (p = 0.015 vs UA pts with elevated levels of CRP), Moreover, a 
multivadato analysis confirmed that serum level of CRP prior to PTCA was a 
strong predictor of acute complications (tO = 0.021) and restenosis (p = 0.018) 
~iter PTCA, independent of clinical, angiographic and procedural variables. 
Conclusions: Our data demonstrate that elevated levels of CRP are pre- 
dictive of high dsk of acute cemptication and raised rate of restenosis with 
an unstable clinical presentation, inpatients with unstable angina submitted 
to PTCA, possibly because of enhanced cytokines production. 
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11013-1161 Compensation for Systolic-Diastolic Variation in 
Intracoronary Ultrasound Image Acquisition 
Mark Appleby, Andrew Deaner, Martin Rothman. Royal London Hospital, 
London E1 1BB 
Measudog intranoronary ultrasound (ICUS) images in systole (S) and diastole 
(D) at the same position in a vessel is necessary in studies of wall motion 
and vessel compliance. Longitudinal ICUS catheter moton dudng the cardiac 
cycle means different sections of vessel are imaged uring S and D, The aim 
of this study was to quantify this motion to enable compensation. 
Methods: 19 patients underwent ICUS imaging using Boston Sciantif'¢ 30 
MHz 3.5 F catheters and a Hewiett Packard Sonos 100 ¢ system following 
coronary stunt insertion. Withdrawals were performed using a microproces- 
sor controlled pull-back dev'ce gated to the R-were and moving 0.1 mm or 
0.2 mm per R-R intentaL Digitized v'~eo-frar~,as were ntagnitied and anal- 
ysed on a Power PC using NIH image ® linked to an EXCEL ® spreadsheet. 
The veesal-stent interfaces were used to allow matching of images. The lon- 
gitudinal distance between matched images were calculated and the impact 
on area measurements assessed. 
Results: 
Mean SD 
Inner Luminal Area (ILA) 7.07 rmn 2 1.82 mm ~ 
Media Bounded Area (MBA 14.3 mm 2 1.53 mm ~" 
Longitudinal separation ofmatching sys-di frames 0.24 mm 2 0.15 mm 2 
ILA sys-dl vafiaticn (same position-- uncompensated) 0.67 mm 2 0.056 mm z
MBA sys-dl variation (same position-- uncompensated) 0.57 mm 2 0.035 m~v ?- 
ILA sys-di variation (compensated) 0.41 mm 2 0.040 mrn 2
MBA Syst-Diasl vadalicn (compensated) 0.37 mm 2 0.031 mm 2 
Sys - Systolic; DI - Diastolic 
Conclusions: Beat to beat tongifudinal catheter motion of 0.1-0.4 mm sig- 
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niflcantly affects Sys-Di comparison. By compensating for longitudinal rag+ 
lion, measurement of wall motion and plaque burden (MBA-ILA5 is reduced. 
Studies using ICUS to analyze vessel wall compliance and morphology need 
to account for longitudinal catheter motion. 
L1013-117 1 Rotational Indexing of Intrecorenary Ultrasound 
Images Using the "PeepHole"  Technique 
Sevedn P. Schwarzachar, Peter J. Rtzgerald, Jones A. Metz, Alan 
C. Young, Steve N. Oestede, Martin Balef, Robert S. Kemoff, Paul G. Yock. 
Stanford University,, Stanford, CA 
Intracoronary ultrasound (ICUS) images are presented in an arbitrary ro- 
tational orientation. This can make interpretation of the anatomy difficult, 
particularly when serial imaging runs in a given patient have eompiotsly 
different orientations. 
We have tested a simple technique for rotational odantation which takes 
advantage of side holes (SH) in a guiding catheter. Guiding catheters are 
opaque to ultrasound, but the S,~ of some guiding catheters admit the ICUS 
beam, resulting in a "peep hole" appearance. The position of tho aide hales 
In the image can then be used as an Index of rotational orientation as the 
catheter is moved into the artery. In the most stralghffon~ard application, 
once the SH are identitied the image Is electronically rotated so that the 
top of the image is truly caphalad (toward the aortic arch). On subsequent 
imaging runs this same maneuver Is performed so that all Imaging sequences 
are presented in the same rotational orientation. 
The "peep hole" technique can be employed with commemlally available 
guiding catheters, but only those in which the side holes are of sufficient 
diameter for Imaging. In vitro testing with commercially available 30 MHz 
ICUS catheters and a range of side hole dimensions showed that clear 
visualization is achieved only with side holes >_ 1.0 ram. Feasibility tests 
in canine coronary arteries demonstrated a mean variability in rotational 
odentation during repeat imaging sequences of 7.5 degrees. 
Conclusion: Preliminary testing of the "peep hole" technique demonstrates 
the potential of improved orientation of intmvascutar ultrasound images, 
which may allow better and morn consistent interpretation of Intra- and 
pedvascular structures. 
~ Importance of  Vessel Curvature In Coronary 
Determining Cross-Sectional Coronary Plaque 
Dislr lbution Intrsveacular ~ Ultrasound Study 
Takahire Iwami, Takashl Fujil, Toshlre Mlure, Miohihlro Kohno, 
Tsutomu Ryoke, Hlreshi lida, Shuji Kawamura, Kazuyukl Shirekawa, 
Mssunori Matsuzaki. Yamaguchi University, Ube, Japan 
Purpose: Pathologically, it has been reported that alharosslerotic lesions 
are involved along the Inner sites of cu~ed arterial segments, which are 
sites of lower shear stress. In this study, we claritled the Influence of coronary 
vessel curvature on a distribution of cross-sectional coronary plaque by using 
Intravascolar ultrasound (IVUS). 
Method: IVUS was performed at the proximal segment of left antedor 
descending coronary artery (LAD) In ~ patients with stable angina, Coronary 
crasHestional Image was divided Into 4 sitas referred to the direction of 
drcumflex coronary artery, and categorized clockwise as Site A0 B, C and D. 
Site B was corresponded to the inside of the vessel curve and Site D to the 
outalda. In each site, both plaque and media complex area (PMA) and %PMA 
(rsgtonal PMA x 100/total PMA5 were calculated. We also measured the 
radius of curvature of the LAD proximal segment from coronary anglograms 
with multi-angle preJectlona. %PMA was compared among each site, and 
%PMA of site B, corresponded to the inside of vessel curve, was compared 
with the radius of vessel curvature. 
Results: mean %PMA In site B was slgntiicantiy larger than that in site A 
and site D (site A:21 -+- 6%, B:31 ± 8°/=', 0:28 4- 6%, D:20 =t: "P/o, *p < 0.001 
vs A and D). In site B, them was a significant inverse correlation between 
%PMA and the radius of curvature (r - 0.70, p < 0.001, Figure). 
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Conclusion: Coronary alherosclarosts prefer to form at the Inner site o~ 
the curved coronary vessels. In addition, the greater was the corvatum of 
coronary artery, the more the atheroecleretic lesions were distribdted along 
the Inner wall of coronary artery. 
I 1013-119 [ Volumetric Plaque Quentif lest lon by 3-0 
Intrecorsnary Ultrasound: Validation of 
Accuracy and Aueesm•nt  o f  In-Vivo Variability 
John McB. Hedgeon, Kathlesn Quealy, James Berry. University Hospitals of 
Cleveland, Cleveland, Ohio 
Intracorenary ultrasound (ICUS) can directly visualize atherema and there- 
fore may be useful for the study of atberoscleroals progression or regression. 
We have previously valldatc'J an EKG-gated method for volumetric anal- 
ysis of the vessel lumen. The present study utilized ultrasonic phantoms 
to assess the accuracy of defining atheroma volume. Irregular, cylindrical 
atharoma phantoms (n = 13) were constm.,::ted, imaged and analyzed using 
semi-automated border detection fOr both the lumen a,d extomal surfaces, 
Results: Actual phantom volumes warn determined using their specific 
gravity and weight (range 80-314 mrrP). The correlation between actual and 
ICUS-deticed volumes was excellent (r = 0.90; SEE 24; ICUS = 0.94 x actual 
+ 23.6). The mean difference was 8% =1: 15%. We also assessed short term 
tn-vivo vadabtiity. Dudng cardiac cathateflzation, 28 atherosclarotic vessels 
had repeat K~US ~xeme at 5 minute intervals using the EKG-gated protocol. 
Plaque volume determination (30-290 mm q) was highly reproducible (r = 
0.99; SEE 7.6; ICUS I = 0.99 x ICUS 2 + 2.4). If this technique is to 
be useful for chronic followap studies, the two studies must be accurately 
registered. We measured the Z-axis distance between two vessel landmarks. 
Over a range of 8 to 38 ram, they were highly reproducible (r = 0.99; SEE 
0.7; 95% CI 1.4 mm). 
Conclusion: 3-D ICUS can accurately and reproducibly measure atheroma 
volume. This will be important for studies of coronary artery disease progres- 
sion or regmsaton. 
I 1013-120 1 Anglescopic Plaque Friabil ity: A New Risk 
Faetor for Procedural Complicat ions Following 
Saphenoue Vein Graft Intsrventions 
Frank V. Tilll, Barry M. Kablan, Robert D. Satian, Cindy L. Gdnes, William 
W. O'Neill. William Beaumont Hospital, Royal Oak, Michigan 
Coronary angluscopy is more sensitive than anglography for detecting com- 
plex plaque morphology, intraiominal thrombus, and luminal friability. Pemu- 
taneous intervention on sspnancus vein bypass grafts (SVG) is associated 
with increased distal embolization (DE) and no-fellow (NR). A prospective 
analysis on 49 consecutive patients undergoing angloeeopy prior to Interven- 
tion on a SVG was performed. Interventional procedures included balloon 
angloplasty, directional and extraction atharectomy, and stants. Angioseopic 
•abitity was defined as fragmented end loosely adherent plaque lining the 
vessel wall (69%), and was graded as mild, moderate, or severn. Proce- 
dural complications were DE (16%) and NR (67%), including transient NR 
(47%) and sustained NR (20%). The presence ~,+ laminated (73%) or globular 
thrembus (39%5 by angioscow did not correlate with DE or NR. In contrast, 
plaque •abillty was highly correlated with transient (p < 0.015 and sustained 
NR (p < 0.01), and DE (p < 0.04). As •ablllty grade worsened, them was 
an Increased incidence of sustained NR and DE (p < 0.03). 
Friability Grade Any NR Sustained NR DE 
None 20% 0% 0% 
Mild 54% 8% 0% 
Moderate 50% 17% 33% 
Severe 73% 40% 47% 
Any 59% 29% 29% 
Conclusions: The presence of angloscopic plaque friability (especially se- 
vere plaque friability), prior to pemutaneous Intervertion in a saphencus vein 
graft is a potent predictor of no-inflow and distal embollzalion; absence of 
angluscopic •ability is associated with a low dsk of NR which is virtually 
always transient. Therefore, angloscopy is a useful adjunct for predicting 
complications dudng saphenous vein graft intervention. 
1 101:3-121 I In V/vo Validation of Lesion Length 
Measurements Using Motor lzsdPul lback of  
Intrsvaacalar Ultrasound Transducers 
Rolf T. Fueasl, Gary S. Mintz, Jeffrey J. Poprea, Lowell R Satler0 Kenneth 
M. Kent, Augueto D. PIchard, Ralnar Heffman, Roxana Mehran, 
Jennifer Gdriin, Anne Goldatein, Kathl Donovan, Marlin B. Leon. 
Washington Hospital Canter, Washington, DC 
To validate lesion length measurement using motorized Intmvascular ultra- 
